Background
Causes of lymphadenopathy must always be identified in each patient. The histopathological profile allows knowing in most cases the cause of such growth, which can be diagnosed to a primary or secondary (metastasis) neoplasm, or some types of hyperplasia or inflammatory processes, which are important to recognize, since the pathologist must identify the changes associated to necrosis to be able to distinguish reactive processes of any malignant growth [1] [2] [3] .
Diverse reactive symptoms can be associated to necrosis and polymorphous infiltrates. These can be observed in viral infections, such as those caused by the EpsteinBarr virus (EBV), in infectious mononucleosis where the infiltrate is diffuse, polymorphous, with apoptotic debris, and zonal necrosis. In the lymphadenitis due to Herpes simplex virus and in dermatopathic lymphadenitis predominating a T-cell hyperplasia associated with lymph node that drains from irritated, infected or inflamed skin sites, something similar occurs with the necrotizing lymphadenitis associated to systemic lupus erythematosus. Other types of lymphadenitis of unknown etiology, where a viral origin is assumed, are Kawasaki disease and Kikuchi-Fujimoto disease (histiocytic necrotizing lymphadenitis). The latter was described separately, almost simultaneously [4, 5] , in Japan by Kikuchi and Fujimoto in young oriental females and considered as a benign self-limited disease, characterized by cervical lymphadenopathy and systemic symptoms. Its etiology is still unknown, although several microorganisms, including viruses and bacteria, have been proposed as causes of the disease. The objective of the present study is to report a case of KFD in a 16-year-old female adolescent, with cervical lymphadenopathy with extensive necrosis, systemic manifestations, and transien affection of the skin. Biopsy of cervical lymph node revealed zonal necrosis, abundant cell debris, histiocytes, and a variable number of mature lymphocytes. Immunohistochemistry tests revealed polytypical proliferation of B lymphocytes, T lymphocytes, T/cytotoxic lymphocytes, and the presence of the EBV (Epstein-Barr-Virus) as demonstrated by in situ hybridization. This disease is extremely rare in our institution and the diagnosis must include such infarcts that may be associated with lymphoma, Infectious lymphadenitis caused by mycobacterium, HIV (Human Immunodeficiency Virus) and others rare disease; we discuss its differential diagnosis from reactive lymphadenopaties and lymphomas with necrosis, because the treatment of the patients with different types of lymphadenopaties is different.
Material and Methods
The electronic database of the Surgical Pathology Service of the Pathology Unit of the General Hospital of Mexico was retrospectively reviewed. We selected those cases with the diagnosis of "necrotizing lymphadenitis", without any other specification, that occurred in a 8-year period (2004 to 2012). We also reviewed the histological sections stained with hematoxylin-eosin and with special stains such as Shiff's periodic stain, Groccot and ZielNelsen stains. We gathered the clinical data from the available files and eliminated those cases with diagnosis of necrosis by tuberculosis or another infectious agent. From the patient with KFD diagnosis, we obtained the clinical information, radiological images, laboratory data, description of cutaneous injuries, excisional biopsy, and reviewed the immunostaining was performed using the (avidin-biotin peroxidase method) accord to the manufacturer´s instructions (DAKO Cytomation, Ely, United Kingdom) and the following markers were used: CD20, CD3, CD4, CD8, CD56, CD68, Lisozyme and Granzyme B.
We also performed in situ hybridization for the RNA of the EBV. For the EBER probe, we used the fluorescein-labeled peptide to detect the nuclear presence of coded RNA. Conjugated alkaline phosphatase, rabbit antibody, and isothiocyanate-fluorescein were added, followed by the substrate nitro-blue tetrazolium and 5-bromo-4-chloro-3'-indolyphosphate (NBT/BCIP; Roche Diagnostics, Indianapolis, IN, USA). Contrast was achieved with Hill's hematoxylin and the final procedure was performed as in the described immunohistochemical technique. A nasal-type T/NK lymphoma was used as positive external control for the EBV.
Results
We studied 32 patients with the diagnosis of necrotizing lymphadenitis in the 8-year period (2004-2012), 18 were women (56.2%) and 14 (43.7%) were men. The youngest patient was a 6-year-old girl and the oldest was a 74-year-old woman. Average age was 38.7 years. Twenty four cases (75%) corresponded to the cervical region, four cases (12.5%) to the axillary region, three cases (9.3%) were inguinal, and 1 (3.1%) corresponded to the retroperitoneum. In three patients, it was possible to confirm the association of necrotizing lymphadenitis with autoimmune diseases such as lupus erythematosus (2 cases), rheumathoid arthritis (1 case) ( Table 1) , only in a 16-year-old adolescent was the KFD associated to the EBV; clinically, she presented increased size of the cervical lymph node of 2-month evolution, accompanied by asthenia, adynamia, fever, athralgia, and vesicle-shaped cutaneous injuries in the fingers. Laboratory tests such as blood tests and the search for antinuclear antibodies were normal or negative. The CAT scan (computerized axial tomography) of the neck revealed malignant-suggestive jugular lymphadenopathy of more than 3 cm (Figure 1 ). In the remainder 28 patients (87.5%) no associated disease could be documented.
Biopsies of patients with associated autoimmune disease revealed the presence of lymphoid cells in diverse maturation stages, predominating small lymphocytes, histiocytes, and necrosis. In the two cases associated to systemic lupus erythematosus, hematoxylin bodies were found in the paracortex zone; in the patient with rheumatoid arthritis the biopsy revealed periarterial and periarteriolar fibrosis with zonal necrosis in most of the histological section, with lymphoid infiltrate, occasional plasmatic cells, histiocytes, abundant cell debris and lack of hematoxilin bodies. Large areas of zonal necrosis, cell debris, scarce lymphocytes in diverse maturation stages and histiocytes, and lack of polymorphonuclear cells (Figures 2 and 3) were observed in the patient with KFD. In the cases of reactive and unspecific necrotizing lymphadenitis, marked necrosis was observed in the cortical and paracortical areas together with lymphocytes in diverse maturation states predominating mature lymphocytes, as well as abundant cell debris, scarce plasmatic (2) Retroperitoneal (1) RA (1) Enlargement of the Lymph node affected (14 cases) and pain (3)
Figure 3. A high magnification we can see the histiocytes and the immunoblastic cells (40× H-E stain).
cells and histiocytes, lack of hematoxylin bodies, periarteriolar fibrosis, squamous histiocytes, and polymorphonuclear infiltrates. Special stains in search of microorganisms were negative and immunohistochemical reactions demonstrated scarce B cells, T cells, and some lysozyme-positive histiocytes.
In the Kikuchi-Fujimoto disease case, the presence of scarce B cells and T CD 2-positive cells was documented, and the relation of T CD 8-positive lymphocytes with CD 4 was higher in the first. 
Discussion
Necrotizing lymphadenitis is unusual and can be associated to a large variety of systemic and infectious diseases. Among the former, autoimmune diseases like systemic lupus erythematosus (SLE) must be considered is characterized by irregularly shaped, focal or extensive, necrosis sometimes accompanied by LE bodies or hematoxylin bodies that are heavily hematoxylin-stained homogeneous nuclear remnant of cells reacted with ANAs (Anti-nuclear antibodies) and are strongly indicative of SLE ( Figure 5) . Inmunohistochemistry would demonstrate the lymphoid follicles are mixture of small and 
Figure 5. Necrotizing lymphadenitis by Erithematosus Lupus, is evident the hemathoxifilic bodies (15× H-E stain).
medium-size lymphocytes and immunoblasts that are positive for B-cell or T-cell markers CD4 and CD8 stains would show a mixed nature of the interfollicular T lymphocytes. In many occasions it is not possible to document the cause or causes of lymphadenitis associated with necrosis, therefore, clinical information and laboratory tests are needed to identify the probable etiology, and the different morphological patterns of lymph node must always be taken into account, as these will vary depending on the etiological agent; the most common lymph node growth corresponds to hyperplasias, of which the following varieties are known: follicular hyperplasia, hyperplasia of marginal B zone, paracortical lymphoid hyperplasia, sinusal hyperplasia and their combination, although in these hyperplasia patterns, it is not common to find zones of necrosis [1] . In the case of acute lymphadenitis, it is common to find some type of infectious agent and the clinical symptoms are very suggestive of an infectious process associated to the increase in lymph node volume [2, 3] . KFD, the cause is unknown until now, infectious and autoimmune causes have been suggested, viral infections like, EBV has been shown by some authors to be linked to the disease, but the studies are not conclusive, another association is with the hemophagocytic syndrome [4, 5] .
Most authors agree that KFD patients present leukopenia, elevation of transaminases, dehydrogenase lactate and erythrocyte sedimentation [6, 7] . In our patient, no alterations were observed in the laboratory tests. Before the lymphadenopathy, the patient presented cutaneous alterations characterized by vesicles in the fingers of both hands, which disappeared spontaneously, these cutaneous manifestations have already been documented. Reck et al. [8] reported in their study that dermatological alterations occur in 27% of patients. KFD is more common in Asiatic individuals than in the remainder world population. The ultrastructural histological changes and those revealed by histochemistry imply a hyperimmune reaction mediated by T cells in patients susceptible to a variety of non-specific stimuli. Some HLA class II (major histocompatibility complex) genes have been demonstrated in patients with the disease [9] . In Mexico, the disease is rare, the first two cases, in two women were reported in our institution in 1987 [10] . In 2006, Gutiérrez-Castro, et al. [11] reported a series of 14 cases, 11 women and 3 men, median age was of 37 years. The necrotizing type was the predominant histological pattern that predominated in these patients, and no association with the EBV was reported. Other cases have been reported as isolated cases in diverse national medical journals, even in pediatric age patients and in adolescents [12] [13] [14] .
Diagnosis must be performed in correlation with clinical, morphological, and Immunohistochemistry data; CD 68 and lysozyme are the markers that confirm the presence of macrophages in lymphoid tissue [10] . Imaging studies such as CAT (Computarized Axial Tomography) and MRN (Magnetic Resonance Nuclear) do not help to differentiate this disease from other diseases involving lymph node, such as lymphoma, metastases, or tuberculosis; hence, excisional biopsy of affected lymph node must be done, particularly when necrotic areas are evidenced by imaging studies. In the excisional biopsy it is necessary to discard diseases that course with extensive necrosis such as hyporeactive and non-reactive tuberculosis, where poorly defined granulomas, rare giant cells, caseous necrosis and karyorrhexis are identified [15] . The presence of tuberculosis bacilli demonstrated with special stains confirm this disease, and KFD is discarded, as done in this report.
Necrotizing lymphadenitis is characterized by presenting necrotic areas with a cartographic aspect, as well as reactive lymphoid cells of immature aspect (immunoblasts), numerous histiocytes, and absence of polymor-phonuclear cells. Other lymphadenopathies, in some cases, can resemble slightly KFD, such as cat scratch disease, tularemia, venereal lymphogranuloma, other bacterial or even viral infections; in some cases it is not possible to establish a definite KFD diagnosis based only on the morphological changes, and the diagnosis of necrotizing lymphadenitis can be used when a characteristic pattern is shown with lack of polymor phonuclear cells [16] .
It is important to keep in mind the different histological aspects of KFD, particularly for the necrotizing stage, when cells of the proliferative stage are observed [17] [18] [19] and can be confused with malignant lymphoid cells, hence, the most important differential diagnosis is with respect to lymphomas especially if abundant immunoblasts and necrosis are observed. Within this group, we have to consider B diffuse lymphomas of large cells (Figure 6 ), if faced with the suspicion of this disease, other malignant cells must be searched for such as centroblasts, immunohistochemical reactions like CD20, CD4, CD8, CD68, lysozyme, and Ki 67 can help to establish the correct diagnosis [11, [18] [19] [20] .
The T lymphomas are rare, it is important to consider always the primary nasal-type T/NK lymphoma of lymph node, in this lymphoma it is possible to observe angiocentricity of neoplastic cells, marked necrosis, and pleomorphism of neoplastic cells; immunohistochemical reactions are very useful [21] (Figure 7) . Other rare types of neoplasms that have to be included in the differential diagnosis are the T cells plasmacytoid leukemia, a clinicopathological entity recently described in older men. If the histiocytes of the KFD resemble sealed ring cells, scarcely differentiated metastatic adenocarcinomas must be included [11, 18] (Table 2) . 
Conclusion
In conclusion, we present a rare case of KFD, in a 16-year-old adolescent, with unspecific cutaneous manifestations and cervical lymphadenopathy, with KFDcharacteristic changes, where the presence of EBV was evidenced by in situ hybridization and she's healthy two years after the diagnosis. This is the third case reported in our institution and all the previously cases diagnosed as necrotizing lymphadenitis were excluded due to the presence of polymorphonuclear leukocytes. It is important to know this rare disease in Mexico, because it is generally confused with highly malignant lymphomas or infectious processes. Necrotizing lymphadenitis is a rare finding and in some cases it is not possible to render a specific diagnosis based on morphologic findings alone and a diagnosis of necrotizing lymphadenitis alone or unspecific may be used.
